ABSTRACT
INTRODUCTION
There is today great interest in understanding how DNA recognizes metal complexes, particular attention being devoted to non-covalent binding modes/1/. As previously suggested, metal complexes interact noncovalently with double helix DNA in three basic ways: external binding, groove binding and intercalation/2/. External binding refers to those interactions that occur on the DNA surface, mainly governed by electrostatic effects; groove binding is a stronger type of interaction that takes place when a molecule of proper size enters one of the grooves of DNA. Intercalation consists of the insertion of a flat aromatic molecule between two adjacent bases.
The interactions of various platinum terpyridine complexes with DNA have been extensively investigated in the last three decades, mainly by the groups of Lippard/3-7/, McMillin/8-10/, Romeo/11-13/and Lowe /14,15/. Interest in these compounds is related, at least in part, to their promising pharmacological properties, specifically as potential antitumor and anti-tripanosomial agents. On the ground of the large body of experimental evidence collected so far it has been argued that square planar platinum terpyridine compounds bind DNA predominantly by intercalation/3-7/. The resulting duplex unwinding angle is were added to obtain a r 0.1 complex/ct-DNA ratio. The obtained samples were ultracentrifugated till half volume immediately after mixing at room temperature. Ultrafiltration measurements were performed using tubes for concentration and purification of biological samples "Centricon Centrifugal Filters YM-10" by Amicon Bio-separation, Millipore Corporation, USA, with a Centurion centrifuge working at 3500 rpm for 30' -45'.
The spectra of the upper solution containing ct-DNA and the bound metal, and of the lower solution, containing only the metal complex, were recorded using electronic absorption spectroscopy.
Afterwards, the amount of free and of DNA-bound metal was determined, by the electronic spectra, and the affinities of the individual complexes for DNA were qualitatively estimated.
DNA melting studies
The effects of binding of the complexes on the stability of DNA double helix were investigated through analysis of the helix-to-coil transition. Melting experiments were carried out according to the reported procedure/23/. Renaturation profiles, recorded by progressive cooling of the sample, allow establishment of the formation of interstrand crosslinks, which favour the re-association process.
All melting measurements were carried out in the 10 2 M NaC104 and 10 (TEA1X, pH=8) , and then the gel was stained for 1 h in 0.5 tg/ml (w/v) of ethidium bromide. Later on, the gel was washed twice with the TEA IX buffer. The bands were photographed and analyzed with an UVP gel scanner (GDS2000; Ultra Violet Product Ltd., Cambridge, UK).
RESULTS
The absorption spectra changes of its characteristic CD spectrum; however, if the concentration of these metal complexes is increased to r=l, large changes of the CD spectra are observed (see Figure 3) . Pairwise, addition of increasing amounts of either complex to ct-DNA solutions results in the appearance of characteristic "induced CD" bands in the 300-400 nm region (see Figure 4 ). Figure 5 ). Melting studies.
The consequences of adduct formation on the thermal stability of the double helix in ct-DNA were assayed by recording the DNA melting profiles. The effects of the two complexes on the DNA helix-to coil transition were analysed at fixed metal to bp ratio (0.1) immediately after mixing and after 24 hours of incubation (see Table 1 and Table 2 Gel electrophoresis experiments.
Representative gels are shown in Figure 6 . Treatment of plasmidic DNA with [PtCl(Terpy)]C1, using a short incubation time (lh), results in a marked decrease in the mobility of the supercoiled form, while [AuCl(Terpy)]C12 is virtually ineffective on the electrophoretic profiles. The effects of the two complexes on the electrophorctic behaviour are strongly dependent on the incubation times. This prompted us to analyse gels of DNA-metal adducts at increasing time intervals after mixing. Results are shown in Figure 7 
